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INTRODUCTION
Two widely separated atoms inhuence each other mainly through the long-range dipole-dipole dispersion interaction. In the absence of relativistic corrections, the interaction potential varies asymptotically as R where R is the internuclear distance. When the atoms are suf5ciently far apart that the time for an electromagnetic signal to travel from one to the other is comparable to the period of the lowest allowed dipole transition of either, retardation must be taken into account and the asymptotic variation of the potential becomes R . The relativistic expression for the potential was first given by Casimir and Polder [1] . Retardation is a very small long-range eFect. It is negligible in scattering calculations and unobservable in experiments at temperatures greater than a few degrees K. However, the rapidly expanding experimental field of ultra-low-temperature scattering measurements [2 -9] may lead to detectable effects and has introduced the need for very low energy scattering and structure calculations which include retardation; a recent low-temperature experiment involving helium may be the first direct observation of retardation eC'ects in neutral atom interactions [10] . The retarded potential for a pair of ground-state helium atoms has been calculated by Getzin and Karplus [11] ,Langhoff [12] , and Luo et al. [13] , using approximate dynamic polarizability data [14] . Below we present details of a very accurate calculation of the retarded potential for a pair of ground-state helium atoms, based on recent precise values of the polarizability [15] . In atomic units (a.u. ), which will be used throughout, the potential V(R) is [1, 13] With the variable of integration changed to x =2uR a, the potential is 1050-2947/95/51(4)/3358(4)/$06. 00 3358 1995 The American Physical Society 3. [14] showed that the potential is insensitive to the details of the effective dipole transitions, as noted by Luo et al. [13] in their calculations of the retarded potential. The uncertainty in the results in Table I should be less than one in the fourth significant figures following the leading zeros or nines. We derived analytic fits to the potential in the range 10 -200 bohr. The dispersion potential is not appropriate for R (10. of the expansions of f (R ) and g (R ) were also determined by numerical experiment. Note the absence of a term R in the expansion of g (R); a better fit was obtained by omitting it. The analytic expressions reproduce the potential to within a relative accuracy of 10 We present our results graphically in Fig. 1 
